Introduction {#S0001}
============

Various treatment procedures in leukemic children result in different degrees of pain and fear of such procedures prevents appropriate treatment in children^\[[@CIT0001]\]^. One of the common invasive procedures in these children is lumbar puncture for chemotherapy that is painful and absence of painkilling actions results in significant negative effects. Reminder of this painful procedure results in severe psychological responses like crying and severe movements in order to prevent injection, physiological responses like increased heart rate and vascular spasm in these children^\[[@CIT0002]\]^. The health team personnel, especially nurses play an important role in performing effective and correct painful procedures^\[[@CIT0003]\]^. Non pharmacological methods of pain control in invasive procedures significantly reduce pain and stress. A variety of different distractors have been used for pain management for children. The goal of distraction is to refocus attention from threatening, anxiety-provoking aspects of medical treatments to non-threatening and ideally pleasant and engaging, objects or situations, regular deep breathing is one such method. Diversion of attention is one practical, simple and cheap method resulting in increased threshold of pain^\[[@CIT0004],\ [@CIT0005]\]^. In Hey-Hu regular breathing the patient initially selects a slow and deep inhalation and then utters 'Hey' during exhalation. The patient then repeats the deep inhalation followed by uttering 'Hu' during exhalation. The nurse remains by the bedside and helps the patient^\[[@CIT0006]\]^. Considering the fact that leukemia is the most common carcinoma in children^\[[@CIT0001]\]^ in whom lumbar puncture is one of the common treatment actions wherein regular breathing technique is not used for decreasing pain, this study was performed to evaluate the effects of regular breathing on reduction of pain of intrathecal injection in leukemic children.

Subjects and Methods {#S0002}
====================

This study was conducted as a single blind and cross sectional randomized clinical trial among 100 patients coming to referral hospital related to Shahid Sadoughi University of Medical Sciences, Yazd, Iran. The patients were 6-15 years old children coming to oncology ward suffering from leukemia and hospitalized in the pediatric ward. Sampling method was random (using random allocation software) and the patients were divided into two groups: study and control. A total of 100 leukemic children age 6--15 years were included in the study in the year 2011. The population was divided into two groups of 50 each as the control and study with confidence of 95%, power test of 80% and based on the results of previous studies, *P*. values of 0.6 and 0.3 were considered for the control and study groups with a d = 0.3.

Inclusion criteria in the study included alertness, verbal, subjective, visual and hearing ability, absence of pain and physiological needs (thirst, need for excretion) before injection. The patients were admitted for the first time to the hospital and underwent the first intrathecal injection ([Fig. 1](#F0001){ref-type="fig"}).

![Flow diagram of randomization, allocation, follow-up and analysis](IJPD-23-564-g001){#F0001}

Those patients who received a second injection were excluded from the study. We also excluded patients who had any respiratory difficulties.

Demographic characteristics were recorded by a questionnaire and pain intensity was measured by Wong facial pain criteria scored between 0-5. The Hey-Hu technique was demonstrated to the patients before injection. In this method, at first the child takes a deep breath, exhales while whispering hey, then inhales deeply again and exhales whispering hu. This was practiced with the child in order to implement it accurately and was performed one minute before till to the end of the procedure. We asked the patients to do regular breathing for a short time, so it could not have been the cause of any problems for patients. A respiratory rate of 20-30 per minute was considered normal for the children. It is worth mentioning that the performer of the procedure was aware of the aim of the study, so this was a single blind trial.

The data was coded, entered in SPSS version 15 software program and descriptive, inferential statistical tests included Chi square and t-test, while comparison of groups was done by Mann Whitney test. We considered *P*. values less than 0.05 to be statistically significant. Pain intensity was reported as mean and standard deviation. T-test and Mann-Whitney test were performed to compare the results in two groups.

Findings {#S0003}
========

The mean age of the population under study was 9.45±2.80 years of which 42% were girls and 58% boys. The mean pain intensity in the study group was 2.98±1.68 that was significantly more than the control group according to the results of Mann-Whitney test (*P*=0.01) ([Table 1](#T0001){ref-type="table"}). The mean pain intensity in children aged above 10 years in the study group was less than that in the control group ([Table 2](#T0002){ref-type="table"}). Mann-Whitney test results showed that the difference was significant. (*P*=0.004) The mean pain intensity in boys and girls of the study group was less than that of the control group but not significant. The pain intensity according to gender was not significantly different (study group *P*=0.8, control group *P*=0.6) ([Table 3](#T0003){ref-type="table"}).

###### 

Pain intensity of lumbar puncture in the study and control groups

  Group                                                     n     Mean (SD)
  --------------------------------------------------------- ----- -------------
  **Regular breathing[\*](#TF0001){ref-type="table-fn"}**   50    2.98 (1.68)
  **Control**                                               50    3.80 (1.30)
  **Total**                                                 100   3.39 (1.55)

P. value = 0.01; SD: Standard Deviation

###### 

Mean pain intensity according to age group in in the study and control groups

  Age group               Below 10 years   Above 10 years   Total
  ----------------------- ---------------- ---------------- -------------
  **Regular breathing**   3.92 (1.17)      1.86 (1.51)      2.98 (1.68)
  **Control**             3.86 (1.25)      3.61 (1.50)      3.80 (1.30)
  **Total**               3.89 (1.20)      2.50 (1.71)      3.39 (1.55)
  ***P**.* **value**      0.9              0.004            0.01

SD: Standard Deviation

###### 

Mean pain intensity according to gender in the study and control group

  Gender                  Girls         Boys          Total         *P* value
  ----------------------- ------------- ------------- ------------- -----------
  **Regular breathing**   3.05 (1.63)   2.93 (1.74)   2.98 (1.68)   0.8
  **Control**             3.86 (1.45)   3.57 (1.20)   3.80 (1.30)   0.6
  **Total**               3.47 (1.58)   3.32 (1.54)   3.39 (1.55)   
  ***P*** **value**       0.08          0.08          0.01          

SD: Standard Deviation

Discussion {#S0004}
==========

According to the results of the study, the mean pain intensity score in the controlled breathing study group was 2.98 that was less than that in the control group (3.80). It is in line with the results of the study by Valizadeh et al^\[[@CIT0007]\]^. They reported that pain intensity in routine venous puncture is moderate while it is low in controlled He-Hu controlled breathing method. Thought deviation methods including breathing exercises result in decreased pain intensity due to insertion of catheter. Bagherian et al ^\[[@CIT0008]\]^ reported that the mean pain intensity in regulated Hey-Hu breathing group was 0.96 (±0.75) while that in the controlled group was 3.80 (±2.80) which depicts the effectiveness of Hey-Hu breathing technique in reduction of pain intensity. Thus thought deviation is effective in reduction of stress in order to reduce pain intensity in children^\[[@CIT0009],\ [@CIT0011],\ [@CIT0011]\]^.

The results showed that in the children aged above 10 years, the mean pain intensity in regular breathing technique was significantly less than control group during intrathecal injection. It can be said that with an increase in age and thought maturity, fear of children from lumbar puncture decreases and makes them more compliant. Arts et al^\[[@CIT0012]\]^ stated that younger aged children report more pain intensity than older children irrespective of the interventional method. It can therefore be stated that regulated Hey-Hu breathing method is effective in reducing pain intensity of lumbar puncture in children aged above 10 years. Hasanpour et al ^\[[@CIT0013]\]^ also reported similar results indicating that there is weak but significant inverse relationship between age and injection pain intensity. In another study studying the effectiveness of music and desensitization EMLA cream on venous puncture in children, it was observed that the mean pain intensity in the 10-12 year age group in all of the 3 study groups (EMLA cream, music and control) was less than that in the other age groups and this was more remarkable in the group using EMLA cream^\[[@CIT0014]\]^.

In the present study, the mean pain intensity in girls and boys undergoing lumbar puncture in whom regular Hey-Hu breathing technique was used was less than the control group and there was no meaningful difference between the two sexes. Arts et al^\[[@CIT0012]\]^ and Hasanpour et al ^\[[@CIT0013]\]^ also reported that gender does not have a significant effect on the intensity of pain. It can therefore be concluded that sex variable does not affect the pain intensity of lumbar puncture.

Conclusion {#S0005}
==========

Considering the fact that lumbar puncture is one of the most common regular clinical methods used in leukemic children and a bad experience from the viewpoint of most of the children, the nursing staff of the pediatric oncology ward can use the Hey-Hu regular breathing technique which is a simple and easy thought diversion method to decrease stress and fear in children and effectively reduce pain intensity during injection.
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